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Abstract
Background: Provision of written information may improve awareness of cancer symptoms and encourage timely
presentation in primary care. This study assessed changes in symptom knowledge, perceived barriers to help-seeking,
anxiety and intention to seek help, following exposure to a leaflet to raise awareness of gynaecological cancer
symptoms.
Methods: Women (N = 484) completed questionnaires before and after reading the leaflet. The primary outcome was
change in anticipated time to help-seeking for 12 symptoms. Changes in symptom knowledge, barriers and anxiety,
and their association with prompt help-seeking were evaluated using Wilcoxon signed rank tests and logistic
regression analyses.
Results: After reading the leaflet, symptom knowledge increased (p < 0.001), and perceived barriers (p < 0.001) and
anxiety (p = 0.008) decreased. The number of symptoms for which women anticipated seeking help promptly
increased (p < 0.001). Changes in knowledge (OR 4.21, 95 % CI 1.95-9.13) and perceived barriers (OR 4.60, 95 % CI 1.91-
11.04) were independently associated with increased help-seeking.
Conclusion: Increased symptom knowledge and lowered perceived barriers were related to increased prompt
anticipated help-seeking. This occurred without an increase in anxiety. This intervention is effective in altering
knowledge, beliefs and help-seeking intentions for gynaecological cancer symptoms, at least in the short-term, and
should be trialled in primary care.
Keywords: Gynaecological cancer, Help-seeking, Knowledge, Barriers, Anxiety, Leaflet, Early diagnosis
Background
Gynaecological cancers are a significant burden in the
United Kingdom (UK): they have a combined incidence
second only to breast cancer [1] and incidence is likely
to rise as the population ages and becomes more over-
weight [2]. Some symptoms of gynaecological cancers
can be present long before diagnosis [3], suggesting that
earlier diagnosis could be made on the basis of these
symptoms. However, some of these symptoms are rela-
tively common and have a low positive predictive value
[3–5] with the result that they may be mistaken for
symptoms of more benign conditions by patients and
healthcare professionals alike [6]. Although in 2015 the
National Institute for Health and Care Excellence
(NICE) lowered the threshold at which patients should
be referred for cancer diagnostic tests [7], if the patient
herself does not recognise and act upon symptoms there
is no opportunity for referral for investigations and early
diagnosis.
Due to the progressive nature of cancer, much effort
has been put into understanding what contributes to a
shorter patient interval – the time taken for an individ-
ual to notice and interpret a new symptom as worthy of
medical attention and to seek medical advice [8]. Shorter
patient intervals could lead to earlier-stage diagnoses
and improved survival [9, 10]. Studies of women’s levels
of awareness of gynaecological cancer symptoms show
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that free recall of symptoms is low and, although
prompted recognition is higher, most women still do not
recognise all symptoms [11–13]. Furthermore some
symptoms (e.g., abdominal pain) are well-recognised by
women as important, while others (e.g., feeling full
quickly and difficulty eating) are less well-known as pos-
sible symptoms of ovarian cancer [12]. When women ex-
perience these symptoms, they typically attribute them
to benign causes rather than cancer [14], and may not
seek a medical opinion promptly.
UK studies have reported that participants who do not
recognise a symptom as being a cancer alarm symptom
are more likely to anticipate waiting longer to seek help
than those who do [15, 16]. In addition, when General
Practitioners (GPs) were asked what they thought caused
delay in presentation for gynaecological cancer symp-
toms they agreed that patients’ lack of knowledge was a
substantial barrier [17]. This is consistent with the find-
ing that knowledge that a symptom could be caused by
cancer acts as a prompt to help-seeking [18]. However,
there is a dearth of research on interventions to promote
prompt help-seeking in this context [19].
The provision of information is an ongoing challenge
for healthcare providers. Completeness of information
must be balanced with considerations of the target pop-
ulation’s health literacy and the importance of not indu-
cing undue anxiety, which itself can be a barrier to help-
seeking [20]. To date, the use of focus groups and other
qualitative methods to develop and refine written infor-
mation has dominated this area, while experimental
evaluation of the impact of information leaflets is rare.
Qualitative evaluations of health information leaflets
tend to report descriptive results about whether the leaf-
let was found to be acceptable and comprehensible by
the patients [21–23], and although this can be an im-
portant step in development, how effective written infor-
mation is at changing attitudes or behaviours is still
under-researched [24].
This study therefore represents a crucial, but often-
neglected stage of testing in leaflet development. It is an
attempt to go beyond the focus groups and interviews
[17] that have already informed the initial development
of this leaflet, and obtain a quantitative measure of its
immediate impact before testing its effect on consult-
ation rates in primary care. This approach is in line with
the Complex Interventions Guidance from the Medical
Research Council (MRC) which emphasises the need for
a ‘development-evaluation-implementation’ process, and
for ‘greater investment in developmental studies prior to
large-scale evaluations’ [25] (p33).
In the current study, we evaluated a leaflet designed
for use in a primary care setting which aims to increase
appropriate presentation of symptoms associated with
gynaecological cancers. It does this by laying out the
symptoms clearly, reassuring women about their poten-
tial concerns and including a checklist of symptoms that
might empower them to take their concerns to a health-
care professional. We quantified the change, after read-
ing the leaflet, in symptom knowledge, barriers to
presentation and anxiety, and assessed whether these
were related to anticipated prompt help-seeking.
Methods
Recruitment
We calculated that a sample size of 464 would be re-
quired to detect a small effect size of 0.26, based on the
changes reported in help-seeking intentions following a
leaflet intervention in a previous study [26]. Women
were recruited in and around London at ten Cancer
Awareness Roadshows and seven Race for Life1 events
(both runners and spectators). Race for Life events are
specifically for women and the Roadshows visit deprived
inner-city areas. In this way we reached a range of
women who, despite a potential interest in cancer, would
not necessarily have any more knowledge about symp-
toms than the general population. Women over 18 were
consecutively invited to take part in the research, includ-
ing those who had had a hysterectomy or a cancer diag-
nosis as the leaflet was still relevant for them, until the
required sample size was reached. Women were offered
fruit and drinks while participating, and given a super-
market trolley token in lieu of a financial incentive.
Women read a participant information sheet and signed
a consent form after being given the opportunity to ask
questions. Participants were given a Cancer Research
UK helpline card in case they had any further questions
about cancer. Data were collected between April 2011
and August 2011.
Protocol
Women were approached to complete a question-
naire before (Time 1 – T1) and after (Time 2 – T2)
reading the intervention leaflet. Health literacy was
assessed before the first questionnaire using a verbal
health literacy assessment (Newest Vital Sign – NVS
[27]) which has been validated for use in the UK
[28]. Demographic information was collected in the
second questionnaire. Questionnaires were com-
pleted either in a paper and pencil format or on a
laptop computer on which an identical questionnaire
was laid out. Researchers were trained in the proto-
col to ensure consistency of administration. The
process took approximately 30 min for each partici-
pant. Ethical approval was granted by the University
College London (UCL) Research Ethics Committee
(reference 1122/004).
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Materials
Leaflet
The leaflet was previously developed through an iterative
process involving consultations with six experts in the
field, one-to-one interviews with three gynaecological can-
cer survivors, and three focus groups (two with non-
symptomatic women, one with survivors). The leaflet con-
tains a GP’s message inviting women to come forward
with any concerns; introduces the five gynaecological can-
cers with a diagram of the female reproductive system;
and lists the symptoms of the gynaecological cancers. It
deals with common concerns, and attempts to reassure
women about potential embarrassment or worry. Finally,
it includes a symptom checklist on which women could
record any symptoms they have had and note when they
started. The leaflet ends with a ‘call to action’ for women
with any symptoms to call their GP surgery for an ap-
pointment (Additional file 1).
Questionnaire
The questionnaire measures were derived from the
Ovarian Cancer Awareness Measure and the Cervical
Cancer Awareness Measure (CAM) [29] with the
addition of specific questions about symptoms relevant
to the leaflet. Demographic characteristics were assessed
using questions from the Office for National Statistics
[30]. The questionnaires were piloted with members of
the public (N = 12) and amended according to
comments.
Knowledge of symptoms Women’s recognition of gy-
naecological cancer symptoms was assessed by present-
ing a list of 12 symptoms and asking them to indicate
which ones were warning signs of gynaecological can-
cers. All of the symptoms presented were in fact correct
symptoms. Women’s symptom knowledge was summed
both before and after exposure to the leaflet, giving a
range from 0 to 12 at each time point.
A symptom knowledge change score was calculated
for each woman by subtracting knowledge scores
achieved before the leaflet (T1) from those after the leaf-
let (T2). This continuous variable was grouped for the
logistic regression analyses into three categories: 1) no
change or a reduction in knowledge, 2) a small increase
in knowledge (one to six symptoms), or 3) a large in-
crease (seven or more symptoms).
Barriers Women’s perceived barriers to help-seeking
were also assessed with questions from the CAM [31].
Here the women were presented with a list of 10 poten-
tial barriers including four emotional barriers (e.g., em-
barrassment), three practical barriers (e.g., too busy) and
three service barriers (e.g., worried about wasting doc-
tor’s time) [16]. For each barrier they were asked to
answer ‘yes often’ (coded as 1), ‘yes sometimes’ (coded
1), ‘no’ (coded 0) or ‘don’t know’ (coded as missing).
Scores were summed to give a barrier score (range 0 to
10) at both T1 and T2.
A barrier change score was calculated by subtracting the
number of barriers reported at T1 from the number re-
ported at T2. For some analyses this was grouped into three
categories: 1) an increase or no change in barriers, 2) a
small reduction in barriers (one to two) and 3) a large re-
duction in barriers (two or more).
Anxiety The short form of the State-Trait Anxiety In-
ventory (STAI) [32] was used to assess women’s anxiety
levels at the start of each questionnaire. The 6 item scale
has a range of 6 to 24, with higher scores indicating
greater anxiety. Scores were imputed for women who
had missing data if they had answered more than half
(>3) of the items, by calculating a mean score from the
completed items. An anxiety change score was calcu-
lated by subtracting the STAI score at T1 from the score
at T2. These were also grouped into three categories: 1)
a large reduction in anxiety (by seven or more points),
2) a small reduction in anxiety (by one to six points),
and 3) no change or an increase in anxiety.
Anticipated time to help-seeking Anticipated time to
seeking help from the GP was measured using questions
derived from the CAM [31]. Initially each woman was
asked to indicate how quickly she might go to the doctor
for each of the 12 symptoms using ten time categories
ranging from ‘1 to 3 days’ to ‘never’. A score was devel-
oped from these answers to give a measure of the speed
with which each woman anticipated seeking help com-
pared to the other women in the sample. Although pre-
vious studies have explored anticipated help-seeking
using a somewhat arbitrary cut-off of two weeks [16],
the symptoms assessed in this study varied greatly in
their urgency and no overall guidance exists for appro-
priate clinically-meaningful cut-offs. Therefore, for each
symptom women were dichotomised into those who
intended to seek help by the median-chosen category or
sooner (coded as 1), and those who would wait longer
than the median (coded as 0). Attending before the me-
dian was considered prompt help-seeking, as it was fas-
ter than the average in the sample. Scores were then
summed across all 12 symptoms (range 0–12) to give a
“promptness score” with higher scores indicating prompt
help-seeking for a greater number of symptoms.
For responses at T2 the same method was used, but
maintaining the medians used at T1 as the cut-offs, so
that anticipated time to help-seeking at T2 could be
compared with women’s T1 responses. A binary change
score was created for use in the logistic regression ana-
lysis: women who would seek help promptly for more
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symptoms at T2 were coded as 1, and those who would
seek help promptly for the same number or fewer symp-
toms at T2 were coded as 0.
Demographic characteristics For the analyses, age was
grouped into five categories (18–29, 30–39, 40–49, 50–
59, and over 60 years old) and ethnicity was dichoto-
mised into White/non-White. Education level was used
as a proxy for socio-economic status with three levels
defined: no formal qualifications, school-level qualifica-
tions and higher-education qualifications.
Health literacy Health literacy was measured by the
NVS (see above), and was grouped into three categories;
low (0–1 points), marginal (2–3 points), and adequate
literacy (4–6 points).
Statistical analysis
Changes in reported symptom knowledge, barriers, anx-
iety and anticipated time to help-seeking from T1 to T2
were evaluated using Wilcoxon signed rank tests. Uni-
variate and multivariate binary logistic regression ana-
lyses were performed to measure the extent to which
change in knowledge score, change in barriers score, and
change in anxiety score were associated with a change in
anticipated help-seeking, using the binary outcome vari-
able described above. Age, ethnicity, education, and
health literacy were included in all the multivariate
models as they are known from previous research to be
associated with help-seeking behaviour.
Analyses were carried out using SPSS Version 20.
Results
Sample characteristics
A sample of 484 women was recruited. Table 1 shows
the demographic characteristics of the sample: 43 %
(n = 207) were over 40 years old (mean = 41 years, SD
= 14 years, range 18 to 83 years). Half had a higher
degree (54 %, n = 260), and the majority scored in the
‘adequate’ range for health literacy (58 %, n = 282).
The sample was more ethnically varied than the UK
population, with a quarter of women from non-white
ethnic minority groups (25 %, n = 119). Almost a third
of women (32 %, n = 148) reported experiencing
symptoms in the last three months, but very few par-
ticipants had had a diagnosis of gynaecological cancer
themselves (<3 %, n = 12). However 38 % knew some-
one who had (n = 176, data not shown).
T1 responses
At T1, the median time that women anticipated waiting
before seeking help varied across symptoms from 1 week
(for pelvic/abdominal pain that doesn’t go away, persist-
ent vaginal discharge with an unpleasant odour, soreness
or lump on the vulva) up to 6 weeks (for longer of heav-
ier periods than usual) (Table 2). At T1 the mean score
for symptom knowledge was 6.6 (SD = 3.3), for barriers
endorsed was 3.5 (SD = 2.5), and for anxiety was 12.8
(SD = 4.5).
Changes from T1 to T2
The median time that women would wait before seeking
help was reduced after reading the leaflet across all
symptoms, with the greatest reduction for “Longer or
heavier periods”. The number who anticipated never
seeking help for each symptom was reduced by at least
half, and up to 77 % for lump or soreness on vulva and
longer or heavier periods (Table 2).
Symptom knowledge, barriers, anxiety levels and antic-
ipated time to help-seeking were all significantly differ-
ent after the intervention. Symptom knowledge
increased from a mean of 6.6 symptoms recognised per
woman to 10.1 (out of a maximum of 12, p < 0.001)
(Table 3). Reported barriers to help-seeking reduced
from a mean of 3.5 to 2.5 (out of a possible 10, p <
0.001). Anxiety reduced slightly from a score of 12.8 to
12.0 (range 6 to 24, p = 0.008).
Before reading the leaflet, 21 % of women anticipated
seeking help for every one of the 12 symptoms quicker
than the median category chosen (i.e., they had a
Table 1 Characteristics of sample (n = 484)
Number Percent
Age
18–29 113 23.3
30–39 95 19.6
40–49 94 19.4
50–59 61 12.6
60+ 52 10.7
Missing 69 14.3
Ethnicity
White 348 71.9
Other ethnic backgrounds 119 24.6
Missing 17 3.5
Highest qualification
No formal qualifications 37 7.6
School education (A levels or GCSEs) 147 30.4
Higher education (degree or above) 260 53.7
Missing 40 8.3
Health Literacy
Low (0–1) 64 13.2
Marginal (2–3) 120 24.8
Adequate (4–6) 282 58.3
Missing 18 3.7
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promptness score of 12). However after reading the leaf-
let, that proportion doubled to 43 %, and the proportion
who did not anticipate seeking help quicker than the
median for any symptom (promptness score = 0) also de-
creased (from 10 to 7 %). The mean number of symp-
toms for which women would seek help more quickly
than the median increased from 6.8 symptoms before
exposure to the leaflet, to 8.8 symptoms after (p < 0.001).
Binary logistic regression analysis
In univariate analyses (Table 4), an increase in the
number of symptoms for which women would seek
help promptly was significantly associated with being
more highly educated (OR 2.59, 95 % CI 1.29–5.53),
an adequate health literacy score (OR 1.77, 95 % CI
1.01–3.10), both a small increase (OR 2.55, 95 % CI
1.54–4.20) and a large increase (OR 4.63, 95 % CI
2.62–8.21) in the participants’ symptom knowledge,
and both a small and a large reduction in the number
of barriers endorsed (OR 1.82, 95 % CI 1.22–2.73 and
OR 3.91, 95 % CI 2.08–7.34 respectively). Conversely,
being of non-white ethnicity was associated with a
reduced likelihood of prompt help-seeking (OR 0.64,
95 % CI 0.42–0.98).
After adjustment for the other variables in the
model (Table 4), non-white women were still around
half as likely as white women to seek help promptly
for more symptoms (OR 0.54, 95 % CI 0.29–0.98).
Reductions found in anxiety scores led to more
prompt help-seeking than when anxiety stayed the
same or increased, but these associations were not
significant. However, positive changes in symptom
knowledge and in barriers were both significantly as-
sociated with large increased odds of prompt help-
seeking after adjustment: a small increase (OR 2.68,
95 % CI 1.32–5.44) or a large increase in knowledge
(OR 4.21, 95 % CI 1.95-9.13), as well as a small re-
duction (OR 1.84, 95 % CI 1.07–3.17), or a large re-
duction in barriers score (OR 4.60, 95 % CI 1.91–
11.04) were all associated with prompt anticipated
help-seeking for more symptoms.
Discussion
This quantitative approach to the evaluation of an infor-
mation leaflet for gynaecological cancer demonstrated a
Table 2 Anticipated time to help-seeking for each symptom before and after reading the leaflet
Median anticipated time to help-
seeking
Number (%) of women anticipating never seeking
help for symptom
Symptom given in the questionnaire Time 1
(pre-intervention)
Time 2
(post-intervention)
Time 1
(pre-intervention)
Time 2 (
post-intervention)
Pelvic/abdominal pain that doesn’t go away 1 week 4–6 days 11 (2 %) 5 (1 %)
Persistent vaginal discharge with an unpleasant odour 1 week 4–6 days 26 (5 %) 8 (2 %)
Soreness or lump on the vulva (outer part of the vagina) 1 week 4–6 days 42 (9 %) 14 (3 %)
Bleeding after the menopause 2 weeks 1 week 32 (7 %) 14 (3 %)
Vaginal bleeding between periods 2 weeks 1 week 20 (4 %) 8 (2 %)
Lower back pain that doesn’t go away 2 weeks 1 week 31 (6 %) 16 (3 %)
Persistent diarrhoea or other changes in bowel habits 2 weeks 1 week 15 (3 %) 8 (2 %)
Bloating / swollen tummy 1 month 1 week 56 (12 %) 20 (4 %)
Loss of appetite / feeling full quickly 1 month 1 week 81 (17 %) 24 (5 %)
Pain / discomfort during sex 1 month 1 week 41 (9 %) 17 (4 %)
Needing the toilet more often or more urgently 1 month 1 week 25 (5 %) 12 (3 %)
Longer or heavier periods than usual 6 weeks 1 week 45 (9 %) 15 (3 %)
Table 3 Unadjusted mean scores before and after the intervention (only respondents at T1 and T2 included)
N Time 1 (Pre-intervention) Mean (SD) Time 2 (Post-intervention) Mean (SD) Wilcoxon Signed Rank Test: p value
Symptom knowledgea 483 6.56 (3.30) 10.10 (3.27) p < 0.001
Barriers to help-seekingb 472 3.46 (2.51) 2.46 (2.51) p < 0.001
Anxiety scorec 401 12.83 (4.50) 12.01 (4.48) p = 0.008
Anticipated help-seekingd 484 6.82 (4.15) 8.75 (3.95) p < 0.001
aNumber of symptoms recognised: range of scores 0–12
bNumber of barriers endorsed: range of scores 0–10
cShort version STAI: range of scores 6–24
dNumber of symptoms for which the woman would go to the doctor more quickly than the Time 1 median
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short-term positive impact of the leaflet on symptom
knowledge, perceived barriers and anxiety levels. It
also reduced the median time the participants would
wait before seeking help across all 12 symptoms. Fur-
thermore, we have shown that this increase in symp-
tom knowledge, and decrease in the number of
barriers endorsed, were independently predictive of an
increase in the number of symptoms for which these
women would seek help promptly. Similar to previous
research into information provision on testicular can-
cer [33], the inclusion of reassuring messages and a
symptom checklist which gives women a clear course
of action facilitated the uptake of the information
while avoiding increased anxiety.
Providing women with knowledge of gynaecological
cancer symptoms while addressing barriers to help-
seeking is important to improve rates of early diagnosis.
This is particularly true because the anatomical location
of these types of cancer could mean that embarrassment
and unwillingness to seek help may present more signifi-
cant barriers than for other cancers. This may dispropor-
tionately impact women from Black, Asian and Minority
Ethnic backgrounds [34], which may in part explain the
persistent reticence shown by the non-white women in
our study to anticipate seeking help. As education levels
and health literacy were adjusted for, these cannot ex-
plain the large difference found for this group. Further
research should investigate what might be added to or
Table 4 Predictors of prompt anticipated help-seeking for more symptoms at Time 2 than Time 1 (excludes missing data)
Univariate logistic
regression (unadjusted)
Multivariate logistic
regression (adjusted)
Increase in prompt help-seeking
score at T2, n (row %)
Odds ratio 95 % CI Odds Ratio 95 % CI
Age
18–29 (113, 27 %) 76 (68 %) 1.00 1.00
30–39 (95, 23 %) 55 (60 %) 0.70 0.40–1.25 0.88 0.44–1.75
40–49 (94, 23 %) 57 (61 %) 0.73 0.41–1.29 1.00 0.49–2.02
50–59 (61, 15 %) 34 (57 %) 0.62 0.33–1.18 0.71 0.31–1.61
60+ (52, 12 %) 27 (53 %) 0.53 0.27–1.05 0.65 0.24–1.79
Ethnicity
White (348, 75 %) 215 (63 %) 1.00 1.00
Non-white (119, 25 %) 60 (52 %) 0.64 0.42–0.98 0.54 0.29–0.98
Education Qualifications
None (37, 8 %) 16 (43 %) 1.00 1.00
School education (147, 33 %) 79 (55 %) 1.57 0.76–3.25 1.00 0.34–2.90
Higher education (260, 59 %) 170 (66 %) 2.59 1.29–5.53 1.67 0.57–4.84
Health literacy score
Low (64, 14 %) 30 (50 %) 1.00 1.00
Marginal (120, 26 %) 62 (53 %) 1.13 0.61–2.10 1.08 0.38–3.10
Adequate (282, 60 %) 175 (64 %) 1.77 1.01–3.10 0.94 0.33–2.72
Symptom knowledge change score
No change or decrease (100, 21 %) 33 (37 %) 1.00 1.00
Small increase (242, 50 %) 144 (60 %) 2.55 1.54–4.20 2.68 1.32–5.44
Large increase (141, 29 %) 101 (73 %) 4.63 2.62–8.21 4.21 1.95–9.13
Barrier change score
No change or increase (212, 45 %) 104 (49 %) 1.00 1.00
Small reduction (188, 40 %) 117 (64 %) 1.82 1.22–2.73 1.84 1.07–3.17
Large reduction (72, 15 %) 57 (79 %) 3.91 2.08–7.34 4.60 1.91–11.04
Anxiety change score
No change or increase (234, 58 %) 138 (61 %) 1.00 1.00
Small reduction (128, 32 %) 87 (68 %) 2.02 0.97–4.18 1.95 0.82–4.61
Large reduction (39, 10 %) 20 (51 %) 1.46 0.74–2.88 1.39 0.63–3.07
Results in bold are significant (p < 0.05)
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changed in such a leaflet to tackle the barriers to prompt
help-seeking that are more pronounced in non-white
women.
In addition to embarrassment, the non-specific nature
of many symptoms of gynaecological cancers, for ex-
ample bloating and change in bowel habits, has been
found to be a barrier to prompt help seeking as women
do not associate such symptoms with gynaecological
cancers [14], and are less concerned about symptoms
that do not specifically involve the reproductive organs
[13]. This study showed that by simply highlighting these
symptoms to women, they may be more willing to seek
help when they notice these changes.
Our previous research with GPs showed that while
they believed the leaflet was important, they were con-
cerned about a potential increase in anxiety and consult-
ation rates [17]. We found that the leaflet was able to
reduce the anxiety scores of our participants. This effect
was however not associated with an increase in inten-
tions to seek help promptly. While a decrease in anxiety
score is a positive effect as previous research has linked
high levels of fear and anxiety about cancer to delays in
help-seeking [35], the change in the mean anxiety score,
although significant, was relatively small and as such
may not have been big enough to affect help-seeking in-
tentions. The ways of reducing anxiety and its effect on
prompt help-seeking warrant further investigation.
The main strength of this study is that it presents a
frequently-lacking quantitative evaluation of a low inten-
sity intervention. Our study also benefitted from an eth-
nically diverse sample (25 % non-white compared to
14 % in the general population [36]), with a wide age
range, and adequate power to produce robust findings.
Additionally, using a repeated measures design allowed
us to measure changes over time, which showed large
differences prospectively, albeit over a short time
interval.
While strengthening the study and allowing us to as-
sess changes over time, the test-retest design is also a
potential weakness in that some of the effect seen on
knowledge could have been the result of the women be-
ing more practised at the questions on the second com-
pletion of the questionnaire. A longer time before re-test
was unfortunately not practical here, but despite this the
results do provide a first, objective evaluation of the im-
pact of the information provided. In addition, women
may have been motivated to provide responses at T2
that were consistent with researchers’ expectations of
change (social desirability bias), particularly in relation
to speed of help-seeking. As we did not measure social
desirability, we cannot rule this out as a possibility.
The large changes in knowledge and barriers led to
very large changes in anticipated help-seeking, with evi-
dence of a ‘dose response’ relationship: larger changes in
knowledge and barriers leading to larger changes in
promptness of help-seeking. This suggests that the more
difference we can make to these factors, the more im-
pact there will be on help-seeking. Therefore, although
this study can only demonstrate the short term impact,
the large effect found implies great potential to make a
longer term difference.
This study sample over-represented higher educational
levels compared to the general population (54 % had a
higher degree compared to 30 % of the general popula-
tion [37]) and was recruited from a population with an
interest in or connection to cancer because recruitment
took place at Cancer Research UK events. Those with
higher socio-economic status, implied by the higher edu-
cation levels, are a group more likely to take part in sur-
veys [38], and so generalising must be done with
caution. Despite this, there was a good spread of health
literacy scores, which was comparable to that found in
other studies [39, 40]. Furthermore, there is no reason to
think that the women came to these events with any
more knowledge of gynaecological cancers than other
members of the public, as in this sample knowing some-
one with cancer was not found to be associated with in-
creased knowledge of these symptoms (mean symptom
knowledge score at T1 was 6.19 in those with no cancer
experience (n = 42) and 6.62 in those with a friend or
family member who had had cancer (n = 429); p = 0.42).
Although these data were collected in 2011, there is
little reason to believe that knowledge of symptoms or
other barriers have changed substantially in the inter-
vening time. Recent studies continue to find that women
frequently misattribute the symptoms of gynaecological
cancer, and that their help-seeking is influenced by bar-
riers such as the demands of everyday life, or the anxiety
that surrounds cancer [14, 41]. The importance of ex-
ploring and addressing these factors in help-seeking be-
haviour remains undiminished and we believe our
findings make a significant contribution.
Finally, this stage of testing involved measuring inten-
tions only, not actual behaviour, however it has been
found that the correlation between intentions and be-
haviour in prospective studies is 0.53, which could be
considered a large effect size based on Cohen’s interpret-
ation of correlations [42, 43]. This part of the develop-
ment, therefore, constituted a proof of concept, to
support the next stage of testing and development in a
primary care setting, assessing the impact of the leaflet
on consultation rates (particularly in ethnic minority and
socioeconomically deprived groups), investigations or-
dered and referrals made.
Conclusions
When developing written information aimed at changing
behaviour, it is essential to carry out thorough testing in
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the target population to demonstrate the impact of the
intervention on behavioural intention, and to understand
the mechanism for that impact. This study shows that
useful information can be gathered through the under-
used step of quantitative evaluation of a leaflet and as
such indicates a method through which more effective
patient information documents could be created. Im-
proving rates of early diagnosis of cancer in the UK de-
pends, in part, on ensuring the patient interval is kept as
brief as possible. This study has shown that, as a mini-
mum, intentions to seek help for gynaecological cancer
symptoms can be improved through information leaflets
which also address barriers to help-seeking and provide
a tool with which the woman can approach her GP.
Efforts should now be focussed on trialling the leaflet
in primary care settings and assessing its impact on
help-seeking behaviours in the real world.
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